Due to the competitiveness of banking industry and increasing bargaining power of customers, evaluation of the banks' performance is crucial to better serve the classified customers in a universal system .In this paper, with consideration of segmenting the customers into personal and business ones, methods such as confirmatory factor analysis (CFA) and structural equation model (SEM) have been used in selecting appropriate variables of the network data envelopment analysis (NDEA) model based on network slacks-based measure and consideration of the undesirable variables and shared resources. The SEM model has been used to establish a proper connection between the different dimension of the NDEA model and CFA model has been used to identify the importance of each dimension. Also, the proposed model has been used to measure the Operational and decomposed universal efficiency of one of the Iranian bank branches (Day Bank). The results show that the extracted model provides managers with a suitable perspective in adopting appropriate policies to promote their performance in the different sectors, including deposit attraction, financial serving personal and business banking customers, and profit generation, and also in comparing them in the different dimensions of the model.
Introduction
In the current competitive environment, measuring the efficiency plays a crucial role in achieving sustainable development [1] . Charnes, Cooper and Rhodes were the first who proposed the Data Envelopment Analysis with CCR approach for measuring relative efficiency of decision making units (DMUs). In this model, the relative efficiency is given by the ratio of inputs to the outputs [2] . In traditional models, the DMUs behave like black boxes that inputs inter to it and outputs exit with disregard of the inner distances [3] .
However, given that some production systems have network structure and the output of one stage becomes the input of the next stage [4] , NDEA unlike the classical DEA, not only helps the modeling of the organization but also are used in measuring the efficiency of the model components [3, 5, 6, 7] .
NDEA has a strong potential for application in the real world and provides managers with valuable information [8] . The bank production system has also a two-stage structure of producing resources, attracting deposits, and allocating facilities to customers [9] . Considering the benefits and generalizability of the model, the banking industry is also from industries in which the NDEA model has many usages in measuring the efficiency of different sectors [10] . In recent years, the efficiency of some banks has been evaluated by use of the NDEA, regarding the customer segmentation into personal and business groups. In the study by Ebrahimnejad, Tavana, Hosseinzadeh Lotfi et al., using a three stage model, with two independent parallel stages (personal banking and business banking) joined to the last stage, the efficiency of 49 bank branches have been evaluated [11] .
One of the important issue concerning NSBM and SBM models is about considering undesirable variables such as Non-current facilities of the banks. Huang, Yang, Cheng et al. proposed the US-SBM model, which is an integration of super efficiency model based on slack variables and undesirable inputs/outputs [12] . Fukuyama and Weber also studied the NSBM model with consideration of undesirable variables [4] . Huang, Chen and Yin developed the super efficiency NSBM model considering undesirable variables of US-NSBM model and used for efficiency measurement of China Banks [13] . Tavassoli, Farzipoor Saen and Faramarzi proposed a for the first time new super-efficiency model for ranking DMUs in the presence of both zero data and undesirable outputs simultaneously. The proposed model is feasible when input or output data are zero [14] . Using the results of the paper by Olfat, Amiri, Soufi et al. [15] , the NSBM model was studied with consideration of desirable and undesirable variables in universal banking system. 3 The other issue concerning NDEA model is shared resource flows in the network processes. Zha and Liang offered an approach for studying shared flows in a two-stage production process in series. Their approach is based on the assumption that shared inputs can be freely allocated among the different stages [16] . Wu, Zhu, Ji et al. set different proportions of each shared resource for different DMUs to evaluate the efficiency of a parallel transportation system [17] . Zegordi and Omid introduced a new approach for assessing partial effectiveness of each sub-processes and the overall efficiency of handmade carpet industry in form of multi-stage system with extra inputs, undesired outputs, and shared variables [18] . Tavassoli, Faramarzi and Farzipoor Saen proposes a novel slacks-based measure network data envelopment analysis (SBM-NDEA) approach to measure both technical efficiency and Service effectiveness of airlines. By using the results of the paper by them and Zha and Liang, the NSBM model was studied with consideration of shared resources [16, 19] .
One of the problems in the development of the DEA-based efficiency evaluation methods is to assess the model validity given the wide range of input and output indicators [20, 21] . It should be pointed out that DEA models are sufficiently valid if their inputs and outputs are identified properly. This has a signficant role for model's validation [22] . The evaluation of DMUs with a wrong model would lead to the identification of inappropriate efficient frontiers and, consequently, inaccurate recognition and correct segregation of the model components. Hence, in measuring the efficiency of each DMU, selecting the inputs and outputs of each system and ensuring the quality of the correct models are very important [23] .
In practice, many variables can be considered as indicators that affect the efficiency. Each variable has to be defined as the input or output of the unit. There are different approaches for identifying inputs and outputs of the banks, but the major ones are intermediate and production approaches. In the intermediate approach, banks use labor, capital, and deposits to create financial obligations, and mainly, create loans and different financing facilities. But in the production approach, in addition to the loan, the deposit is also considered as the output, and the inputs are only labor and capital [24] . A large number of input and output variables require the more dimensions of the problem-solving space that reduces the accuracy of the analysis [21] . Also, the large number of variables in the analysis results in decreasing the difference between the efficiency scores of the units, which eventually more units are considered to be efficient [25] .
Several researches have been done on the improvement of the validity in the efficiency analysis [26, 27, 28, 29] . As an example, Adler and Yazhemsky in 2010, investigated the use of principal component analysis (PCA) and variable reduction (VR) methods in the process of efficiency estimation and the results showed the more strength and stability of According to the recent studies, the use of multivariate analysis approaches has been neglected in selecting appropriate indicators in NDEA and in creating significant models in the relationships of NDEA in the banking industry with customer segmentation approach. To cover this identified gap, this research aims at incorporating NDEA model and multivariate analysis methods in order to select appropriate and significant variables and also to create a significant network model based on the path analysis of the structural equation modeling (SEM). The selected variables are applied to the NDEA model and finally, the efficiency of the banks will be evaluated in four aspects: production, financial serving personal and business customers and profit generation. The solution of the proposed model with considering undesirable intermediate variables like Non performing Loans (NPLs) helps the managers in better identification of the inefficient sources, and eventually, making strategic decisions to improve the quality level of the customer services.
It's worth noting that in all mentioned studies about using NSBM model, the weights of model components were equally considered. Thus, according to the identified gap, in this paper, along with the use of confirmatory factor analysis (CFA), the weight of each component is identified by the experts in the banking industry.
The rest of the paper is organized as follows: in section 2, the literature of the NDEA, some examples and related problems and the application of the multivariate analysis methods in selecting appropriate indicators in efficiency measurement models, are given. Then, in the research methodology section, the using SEM, CFA, and finally proposed NSBM model with considering undesirable variables and shared resources in the universal banking system, are presented. In section 4, the proposed model is implemented 5 in one of Iranian bank branches and the results will be discussed. Finally, the conclusion and future research ideas are given.
Literature review
Efficiency is one of the most important criteria in the performance evaluation of the organizations, especially in financial institutions like banks. The first step in the efficiency improvement process is the efficiency measurement and evaluation. In recent years, given the economic growth in developing countries and market-oriented banking based on customer needs, valuable experiences have been gained and a lot of researches on the banks' efficiency have been done in the developing countries, including Iran [33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43] . These researches show that the successful banks have segmented their customers in order to achieve a better understanding of their shortterm and long-term needs. In this segmentation, some of the real or legal customers have been identified as special customers with different needs. Thus, to provide more specialized services, personal banking have been considered to serve the real customers and business banking have been considered to sever the legal customers [11, 31] .
In the following, studies about the network DEA models that have been applied in the banking industry, and also studies concerned using different methods of selecting appropriate indicators in DEA models, will be reviewed.
Review of network data envelopment analysis, some examples and related problems
In model presented by Charnes, Cooper and Rhodes [2] DMUs are seen as black boxes, i.e., their internal structures are not considered. Castelli, Pesenti and Ukovich survey the models that consider internal structures of DMUs. The main rationale of the classification is driven by the realization that three groups of models are different generalizations of the same elementary formulation. In particular, shared flow models apply when it is possible to partition a DMU as a collection of components that contend their inputs and/or outputs to other components of the same DMU. Multilevel models are referred to when some of the inputs (or outputs) of a DMU are also inputs (or outputs) of its subunits, and some other inputs (or outputs) are not. Furthermore, network models are introduced when intermediate flows among the subunits are taken into account [44] . Network Data Envelopment Analysis (NDEA) computes partially-efficient performance as well as overall performance within an integrated framework. The network structure that connects different stages of the inputs and intermediate outputs of a set of processes has was introduced by Fare in 1991 and developed after that [45] [46] [47] [48] [49] [50] . Since the original DEA formulation representing DMUs as black boxes in a constant returns to scale environment, many authors have proposed more sophisticated or alternative approaches taking into account, e.g., non-radial measures of efficiency, value judgments, economic 6 measures of efficiency .So far, little attention has been devoted to these extensions when DMUs have an identifiable internal structure, especially in the case of multilevel and network models [44] .
Network DEA allows the analyst to look inside the DMU, allowing greater insight as to the sources of organizational inefficiency. In network DEA, each DMU is comprised of two or more sub-DMUs. Each resource consumed by a sub-DMU either enters the DMU from outside (input to the DMU) or is produced by another sub-DMU (intermediate product). Each product produced by a sub-DMU either exits the DMU (output of the DMU) or is consumed by another sub-DMU (intermediate product). A typical network DEA DMU is presented in figeru 1 [51] .
Based on the two basic ideas of efficiency measurement, distance measure and outputinput ratio, nine categories of Network DEA models were classified as follows: 1-independent, 2-system distance measure, 3-process distance measure, 4-factor distance measure, 5-slacks-based measure, 6-ratio-form system efficiency, 7-ratio-form process efficiency, 8-game theoretic, and 9-value-based. Regarding structures, these were categorized as basic two-stage, general two-stage, series, parallel, mixed, hierarchical, and dynamic. Distance measure models, especially the process one, are one of key focus of network DEA studies, and this is also expected to continue. Slacks-based measure models are relatively new, although it already seems like they will continue to attract increased interest [52] .
Supply chains are examples of complex multi-stage systems with temporal and causal interrelations, operating multi-input and multi-output production and services under utilization of fixed and variable resources. Acknowledging the lack of system's view, the need to identify system-wide and individual effects as well as incorporating a coherent set of performance metrics, the recent literature reports on an increasing, but yet limited, number of applications of frontier analysis models (e.g. DEA) for the performance assessment of supply chains or networks. The relevant models in this respect are multi stage models with various assumptions on the intermediate outputs and inputs, enabling the derivation of metrics for technical and cost efficiencies for the system as well as the autonomous links. The analysis shows several open problems in the application of DEA to supply chain performance measurement. First, the existing models demonstrate the limitations of and the rigidity in the model specification process. Second, most models lack a clear economic or technical motivation for the intermediate measures. Third, the existing literature largely neglects an explicit modeling of the power or governance structures within the supply chain. Fourth, the relevant literature mostly takes into account the predominance of multiplicative models [53] . 7 Koronakos, Sotiros and Despotis revisit the basic as well as some recently introduced network DEA models to reformulate them in a common modeling framework. They show that the leader-follower approach, the multiplicative and the additive decomposition methods as well as the recently introduced min-max method and the "weak-link" approach, can all be modelled in a multi-objective programming framework, differentiating only in the definition of the overall system efficiency and the solution procedure adopted. The proposed common modelling framework permits the straightforward comparison of the different methodologies. This enables the analyst to comprehend the specific characteristics of each methodology and the way each methodology approaches the performance assessment task, so as to select the appropriate model to employ in his/her assessment exercise [54] . Pitfalls in network DEA are discussed by Chen, Cook, Kao et al. with respect to the determination of divisional efficiency, frontier type, and projections. They demonstrate that under general network structures, the multiplier and envelopment network DEA models are two different approaches. The divisional efficiency obtained from the multiplier network DEA model can be infeasible in the envelopment network DEA model. This indicates that these two types of network DEA models use different concepts of efficiency. We demonstrate that the divisional efficiency scores based upon the envelopment model do not necessarily represent divisional efficiencies, and may actually be the overall efficiency. This indicates that cautions needs to be taken when developing a network DEA model using production possibility sets [55] . The fundamental approaches to two-stage network data envelopment analysis are the multiplicative and the additive efficiency decomposition approaches. They differ in the definition of the overall system efficiency as well as in the way they conceptualize the decomposition of the overall efficiency to the efficiencies of the individual stages. Despotis, Koronakos, Sotiros et al. first show that the efficiency estimates obtained by the additive decomposition method are biased, by unduly favouring one stage against the other, while those obtained by the multiplicative method are not unique. They present a novel approach to estimate unique and unbiased efficiency scores for the individual stages, which are then composed to obtain the efficiency of the overall system [56] . The usual assumption adopted by most researchers is to model the weights of the multistage model (i.e., decomposition weights), which implicitly reflect the relative importance of different stages in a DMU, as variables and assume that the weights have a specific structure, such that the original problem can be converted to an equivalent LP. Specifically, Ang and Chen find that the decomposition weights can be non-increasing from the first to the last stages in certain multi-stage DEA models, which implies that the model always assigns higher (or not lower) priority to the upstream stages in efficiency 8 decomposition. As an alternative to the models with endogenous weights, they investigate the additive DEA model in which weights are pre-determined by the evaluator based on her perception for different production stages. Since weights are set as constant in this model, the problem due to endogenous weights is circumvented. They illustrate that the standard multi-stage model may generate spurious weights and efficiency scores when the importance of different production stages in the model can be articulate [57] . A successful efficiency evaluation protocol should satisfy the dominance property at the divisional efficiencies level. In particular, there should not exist any other feasible solution in the assessment model, suboptimal in terms of the optimality criterion, that provides stage efficiencies scores at least as high as the assessed ones and higher for at least one stage. Sotiros, Koronakos and Despotis investigate the dominance property in different methods for two-stage series processes of various complexities. They prove that the additive efficiency decomposition method and the relational model provide nondominated divisional efficiencies when they are applied to elementary two-stage processes, where nothing but the external inputs to the first stage enters the system and nothing but the external outputs of the second stage leaves the system [58] .
Network slacks-based measure of efficiency (NSBM)
NDEA models based on radial performance models (For example, models based on BCC and CCR models are based on a basic methodology and production possibility set.) should execute with assumption Constant Return to scale (CSR). CRS reflects the fact that output will change by the same proportion as inputs are changed. We execute weighted NSBM assuming variable returns-to-scale (VRS) and non-orientation. In applications of DEA, the slacks-based measure (SBM) by Tone [59] has gradually become the non-radial model of choices. VRS is more desirable because it processes information on returns-to-scale of operations for each DMU while avoiding inappropriate utilization of performance [60] .
VRS is particularly suitable in NDEA which attempts to capture the interactions among multiple divisions within each DMU and for different scale of operations found in business organizations. Essentially, VRS modeling purges efficiency estimates of the impact of scale of operations. Non-directional and non-radial models are used in more studies and are more widely used in the business world and reality. For example Nonoriented models consider simultaneous input reductions and output expansions [61] . Similarly non-radial models deal with slacks of each input/output individually and independently and integrate them into an efficiency measure [59] .
Lothgren and Tombour [62] applied a Network DEA model to a sample of Swedish pharmacies with organizational objectives that necessitated the monitoring of efficiency, 9 Productivity and customer satisfaction. They compared the results of Network DEA models with those of traditional DEA models. Tone and Tsutsui [7] developed this model using a Slack-based measure called the network slack-based measure (NSBM).The NSBM approach is non-radial method and is suitable for measuring efficiencies when inputs and outputs may change non-proportionally [63] .
Equation (1) to Equation (7) defines the DMU level network efficiency estimate based on (NSBM). If weighted summation in Equation (1) is equal 1, all divisions of a branch must also be efficient.
, , , 0 
The relative weight of division k determined exogenously
A review on the efficiency measurement indicators
Regarding the bank deposits, there are two basic approaches for the efficiency measurement of the banks: the production approach and the intermediate approach.
In the production approach, the deposits are treated as the banks output because they are actually considered as a service provided by the banks [64] [65] [66] . In the financial intermediary approach, the bank activates as an intermediary who uses of the deposits and dedicates facilities to the customers, in which the deposits are treated as input [67] [68] [69] [70] [71] [72] [73] [74] . Considering the deposits as the intermediate variables and in the position of the input and output, is the advantage of the NDEA [9] .
In this paper, the NDEA model's indicators have been previously examined from different aspects and perspectives. Thus, according to the available literature, the indicators of the efficiency measurement model for the bank branches are classified into six categories as can be seen in table 1.
The indicator selection methods for the DEA model
In table 2, the studies are considered in which statistical methods and multivariate analysis have been used in selecting appropriate indicators for the DEA models.
The research methodology
The procedure of this research is done as the flowchart of the figure 2 that is described in detail in the following:
Structural equation modeling to create the significant model of efficiency measurement of the bank branches
Structural-path modeling (an approach based on the variance-based SEM or partial least squares SEM (SEM-PLS)) and structural equation model (a covariance-based approach) are from the main complex data structure and multivariate data analysis methods that their principal feature is to analyze multiple independent or dependent variables [97] . The PLS method has been developed as the second generation of the structural equation 11 models that due to the several advantages, including the use of normal or abnormal data, the predictability and development of the new model, and insensitivity to the sample size has superiority over the covariance-based method [98, 99, 100] . In this stage, by means of a questionnaire distributed among 60 experts of the banking industry, the importance of every input and output indicators, according to the results of the table 3, in each of the resource attraction process, serving real and legal customers, and profitability, has been investigated by aid of a five-scale Likert. Then, by use of the SEM-PLS modeling using SmartPLS V3 software, a significant model for selecting appropriate input, intermediate, and output indicators in each dimension of the model, has been extracted.
After the implementation of the model, factor loadings and the criterion for the assessment of the structural part of the model have been summarized in the figure 3. The factor loadings are acquired by calculating the correlations of the measures with their respective construct. If these values are greater than or equal to 0.4, and also, the significance values (bootstrap results) at significance level 0.95 with a value less than 1.96, identifies the validity of the relationship between the measures and constructs. Therefore, according to the figure 3, measures that don't have enough significance, are dropped from the model, and after the re-running, the significant model has been extracted as the figure 4.
The validation results of the final model show the significance of the final model in table 3.
Using CFA model to extract the weights of each dimension of the NSBM model
In this stage, to extract the weights of each dimension of the original NSBM model, using the provided questionnaire distributed among 60 banking industry experts, the importance of the final selected indicators in the Factor Analysis model have been related to four factors (suisdfed attraction, serving personal customers, serving business customers, and profitability), and finally, four secondary factors construct the efficiency. The results of the implemented model along with bootstrapping have been shown in figure 5 . Factor loadings and bootstrapping results, at significance level 0.95; show that all indicators have been correctly selected.
The validation results of table 4 identify the significance of the CFA model of the figure 5.
The proposed NSBM model with consideration of the undesirable variables and shared resources
Considering the extracted significant model that is in accordance with the results of figure 4 , the three-stages network structure, including two serving stages that operate in parallel (as shown in figure 6 ), is proposed to measure the efficiency of the bank branches in a universal banking system that serve personal and business customer groups. 
The efficiency of the production dimension is calculated by the constraints related to its input and outputs and the link related to the production dimension and dimension of the personal and business banking. Similarly, the efficiency of the other dimensions is also calculated, and finally, the operational efficiency of the branches is calculated considering the objective function (Equation (8)) and its constraints (Equation (9) to Equation (40)). In this model and 0 is variable and they are between zero and one. Here, we consider them from 0. 
Solving the initial and final NSBM model
First, the initial NSBM model was implemented without considering multivariate analysis methods and with consideration of equal weights for different dimensions of the model. The results have been summarized in table 7.
It's worth noting that in order to extract the weights of the dimensions, the extracted factor loadings of table 4 were used and the total sum of the weights was considered to be one as can be seen in table 8. Using this approach, there is no requirement to use Equation (37) .
Then, after collecting of the model's indicators, the nonlinear final NSBM model was transformed to a linear one [102] , and using the GAMS 24.1.2 software, the results represented in table 9 were obtained.
The results of the table 9 show that the operational efficiency of the bank branches varied from 0.0063 to 1 with the average of 0.3296 and six branches of 54 ones are efficient at all dimensions of the model. Thus, suitable programs have to be provided for the progress and promotion of a considerable portion of the branches. Concerning to the production dimension, the results show that this dimension has a greater average to others, and therefore, the branches have been successful in attracting deposits; however, only 7.41% of the branches have been efficient in this dimension and a large portion of the branches are far from reaching the efficient frontier.
Regarding the efficiency of the universal banking system in serving different customer groups, it can be said that the average efficiencies in serving personal and business customers are respectively equal 0.3 and 0.3219, and also, the number of the efficient branches are 6, which identify that their performance is equal in serving personal and business customers. But, considering the immaturity of the universal banking system in Iran, there is a long way to reach the ideal point in each dimension. Because of their influence on the profitability and operational efficiencies, the efficiency in these two dimensions is very important. Similar to the personal and business banking, 11.11% of 16 the branches are efficient in the profitability sector. and 0 variables also represent the share of common parameters of costly and non-cost deposits in the business customers. According to Table 9 , the average share of the Costly deposit in the BBS is 0.7240 and in the PBS section it is 0.2760, as well as the average share of the non-cost deposits in the BBS is 0.4434 and in the PBS section it is 0.5566, indicating that the use of shared resources in each part of the serving business and personal customers.
Therefore, according to the output of the figure 7, it's possible to schematically compare the efficiency of the branches in serving the customer groups of universal banking system (personal and business customers) and make management decisions to improve the inefficient branches in each section.
Also, as it can be seen from the tables 7 and 9, the standard deviation results show better diversity of the efficiency values of the final NSBM model and correct selection DMU as efficient DMU than the initial NSBM model. Therefore, it can be said that using the proposed model and also selecting the appropriate model with the use of scientific structural equation methods and using factor analysis in the selection of appropriate indicators and their relationships for model development, can help the banking industry managers to measure the efficiency of the branches at different sectors. Considering the macro-strategies, the managers can make appropriate policies in designing suitable and attractive tools for deposit attraction, converting resources to facilities for the customer groups with high attractiveness, high liquidity, and low risk, and bringing NPL ratio to the minimum possible value, and also can make encouragement and punishment policies to involve staff in serving customers in the best manner.
The conclusions and the future researches

Comparing to the other studies and extracting the managerial tips (insights-visions)
Considering the studies on the application of the DEA models in the banking industry along with the competitiveness of the banking industry and increasing bargaining power of the customers, it is a necessity for the banks to provide customized services to personal and sedfiudd customers in a universal banking approach. Hence, the efficiency measurement of the bank branches is a crucial activity to acquire a better understanding of the short-term and long-term customers' needs.
The important issue in the efficiency measurement and use of the NDEA model is to properly select input, intermediate, and output variables and properly relate different dimensions to create a significant model. In this paper, the application of the multivariate data analysis approaches was considered in the selection of the appropriate indicators of the DEA models and in the creation of the significant model in the network relationships of the NDEA in the banking industry via a customer group-based approach. The appropriate efficiency measurement indicators were categorized into six panels, including the branch costs (operational and non-operational costs), the potential of the branch's location, deposits, customer satisfaction, customer servicing, and profitability. Then, to implement the structural equation model, a questionnaire was distributed among 60 banking industry experts for the identification of the importance of the mentioned indicators. The structural equation model was developed to correctly select the variables and establish the proper relationships of the different dimensions of the banking process such as generating and attracting deposits, serving personal and business customers, and profitability, and finally, the NSBM model with the consideration of the undesirable variables and Shared resources was extracted.
It's worth nothing that in the all aforementioned paper, the weights of different dimensions of the NSBM model have been equally considered. Thus, in this paper, along with the use of statistical factor analysis methods (CFA), the weight of each dimension was obtained by the experts of the universal banking system. The factor analysis results showed that in the measuring efficiency of bank branches, deposit attraction, serving business customers, profitability and serving personal customers are important, respectively.
The designed model was applied for the efficiency measurement of 54 branches of one the Iranian banks (Day bank) and the results showed that the modified final model based on the multivariate analysis methods has a higher standard deviation, which identifies the diversity of the efficiency values and correct selection efficient DMUs of that.
The average efficiency of deposit attraction, serving personal and business customers and profitability are respectively 0.3332, 0.3, 0.3219, and 0.3296. But, considering the immaturity of the universal banking in Iran, the efficiency values identify that the managers should design special programs for deposit attraction, design special products and services that convert resources to facilities with the minimum possible risk and increase the Non-fieurude and fee income and finally profitability. Here, the point of providing credit products is related to the production of the customer-oriented products, as it happens in the top banks in the world as personal and business customer orders. Solving the proposed model helps the managers in better identification of the dimensions and inefficient resources and finally in making strategic decisions in order to improve the 18 quality and promote the performance of the branches in providing services for the groups of the customers.
Limitations and the future researches
One of the limitations in this research is the lack of data in various sectors of personal, commercial and corporate banking, due to the lack of maturity and the growth of universal banking in Iran. After reaching a universal banking system in maturity and sufficient data, the NSBM model can be solved by considering three personal, commercial and corporate customers.
In this research, some internal banking systems have been used but there were some limitations in the use of some indicators such as commercial-corporate customers' satisfaction. Therefore, in the future researches, some important indicators specific to each customer group and there are no limitations in collecting and dispreading them, will be added to the model, and after the validation and hypothesis testing of the multivariate based-analysis methods, the proposed model is used in other banks and also organizations and companies that operate in other industries. Therefore, the obtained results can be used for the segmentation of the bank branches, and accordingly, for the branches that lie in the adjacent clusters, appropriate encouragement and punishment policies will be taken to promote the performance and efficiency of the branches. Solving model at the time dimension and considering it as a dynamic model to investigate the progress or deterioration of the DMUs over the time, and using their results in the staff payment systems of the organization, can be another research idea. Table 5 . The notations used in the proposed NSBM model with Definition and explanation Table 6 . The correlation coefficients between the parameters Table 7 . The efficiency of the bank branches in a universal banking system obtained from the initial NSBM model Table 8 . The weights of the dimensions Table 9 . The efficiency of the bank branches in a universal banking system obtained from the final NSBM model In this study, a backward stepwise approach is used for variable selection that involves sequentially maximizing (or minimizing) the average change in the efficiencies under the removal or addition of the variables from the analysis. This method considers all the possible variables to be involved in the DEA model. At each step, a variable is eliminated by analyzing the efficiency scores of the decision making units. From theoretical view, this method can proceed to the extent that we have only one input variable and one output variable. From a practical view, the stopping rules can be incorporated into the model using the decision criterion. The obtained model has been applied to the Tokyo's hotels, and from six input variables, three variables that have no significant impact on the efficiency, have been excluded [92] . 
List of captions
DEA
In the studies that take placed in the Texas university at 2011, named as "guidelines for using variable selection techniques in data envelopment analysis", four common approaches were used. These are efficiency contribution measure (ECM), principal component analysis (PCA), regression-based test, and bootstrapping. Using Monte Carlo simulations, the results of the four methods for a three input, one output production process showed that: for highly correlated inputs (greater than 0.8) and even for small data sets (less than 300 observations), PCA-DEA performs well; for low correlation (less than 0.2) and relatively larger data sets (at least 300 observations); the regression and ECM approaches perform well, and bootstrapping performs relatively poorly and its computational time is greater than the three other methods [93] . In this study, a data-based variables group selection method for DEA, a non-parametric linear programming approach for the estimation of the production frontiers, has been developed. This study developed a new least absolute shrinkage and selection operator (Lasso), which is from the variables group selection tools in the linear regression model, and applied it to DEA models. In particular, a special constrained version of the group Lasso with the loss function, that is suited for variable selection in DEA models, is derived and solved by a new algorithm based on the alternating direction method of multipliers (ADMM). Using Monte Carlo simulations, the performance of the proposed method was evaluated against the efficiency contribution measure (ECM) method and the regressionbased (RB) test and covariance structure of inputs, sample size, the importance of inputs, and the dimensionality of the production space were estimated. The simulation results showed that this method has an acceptable performance [95] . NDEA-EFA
The network DEA has been developed on the essence of the supply chain and using explanatory factor analysis and with the contribution of 115 experts and specialist, its data have been classified into financial, responsiveness, collaborative, and knowledge-based factors. This model was applied to the pharmaceutxical companies [32] . 
GCA
Using the identification of the grey relational degrees considered as the quantity of the similarity and relationships of the discrete data, the GRA method identifies the ranking of the indicators. In this study, the goal of the GRA was to calculate the GRD between the financial state and financial indicators, and accordingly, to select the key effective indicators. The results of the empirical analysis on the China companies showed the superiority of the two-stage DEA model and integrated model of SE-DEA and CGA to the CCR and BCC models [96] . Production: In the dimension of production, a bank utilizes a set of resources into trying to provide financial products and services that will attract customers from deposits acquirement and loans lending as intermediate outputs [34] .
BBS
Business Banking Service dimension, measure the ability to recover loans in business banking departments [34] .
PBS
Personal Banking Service dimension, measure the ability to recover loans in personal banking departments and personal customer satisfaction [34] .
PRF Profitability: In the profitability dimension, the input-output variables used to assess profitability efficiency reflect the managerial objective to maximize the bank's profit which refers to the profit contribution made by lending services from business and customer-banking departments [34] .
Indices
Definition and explanation Banking Guarantee: A bank guarantee is a guarantee from a lending institution ensuring the liabilities of a debtor will be met. In other words, if the debtor fails to settle a debt, the bank covers it. A bank guarantee enables the customer, or debtor, to acquire goods, buy equipment or draw down loans, and thereby expand business activity. A loan application fee is one type of fee a borrower may be charged for obtaining a loan. Different from other types of loan fees, the loan application fee is an upfront charge that a borrower is required to pay when they submit a loan application.
Decision variables
Definition and explanation 1 2 3 , , Figures with their numbers 
